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1 
The ordinary way fo control an aircraft is as 
follows: The pilot handles a lever called a joy- 
stick, which when pushed forward or backward, 
controls the horizontal elevators, and which 
when pushed to the left or fo the right, controls 
the warping by deflection of the ailerons disposed 
ai the trailing edge of the wings. This latter 
control may be done by rotating a hand wheel 
placed on this lever. Finally, through a rudder 
bar or two pedals, the pilot controls the deflection 
of the movable vertical rail-fin unit. Such a way 
of piloting presents well known diflïculties of 
training and the slightest error may result in 
fatal consequences. 
Many devices have already been proposed with 
a view to simplifying this system of control. One 
of them consists in combining the controls of the 
ailerons and of the rudder, so that the rotation 
of the control wheel, or the lateral motion of the 
stick, causes simultaneously the deflection of the 
ailerons, and a corelated deflection of the rud- 
der; thus is removed the necessity of the rudder 
bar or of the pedals. This way of piloting never- 
theless presents some drawbacks whose major 
one is the following: if, during a flight in windy 
atmosphere, a gust of wind raises one of the 
wings, the deflection of the ailerons required in 
order fo restore the normal horizontal position of 
the plane, carries along a deflection of the rud- 
der; the flight of the plane ceases then tobe 
linear and becomes sinuous. 
The device according to the invention aires fo 
improving the piloting of aircraft by avoiding 
these drawbacks. The improved control system 
of the invention is obtained by means of a joy- 
stick or a control wheel, as usual, and of a pedal. 
As long as the pilot does not operate the pedal, 
the handling of the control wheel results only in 
the deflection of the ailerons, the rudder retain- 
ing its neutral position and being locked in this 
position. In these conditions which correspond 
to those of normal flight, the airplane is piloted 
in the saine way as an automobile, simply by 
rotation of the control wheel, as long as the flight 
takes place in an horizontal plane. If, on the 
contrary, the pilot presses on the pedal, he wi11, 
in this way, establish a temporary connection 
between the control of the ailerons and that of 
the rudder, so that, by rotation of the control 
wheel, deflection of the rudder is caused in addi- 
tion to that of the ailerons, lurthermore, 
cording fo the invention, the relative amplitudes 
of deflection of the ailerons and that of the rud- 
der respectively depend on the degree of depres- 
sion of the pedaL 
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The following description refers to an embodi- 
ment, selected as an example, of a control sys- 
rem for piloting an airplane organized according 
to the invention. Reference ii ruade fo the 
5 nexed drawing in which: 
Ftg. 1 is a perspective view; showing diagram- 
matically the system of the invention. 
lig. 2 iæ a perspective view of details thereof. 
The usual joy-stick or post A, shown in broken 
10 lines, is mounted for pivotaI movement about a 
transverse axiæ A--A. On this post A, preferably 
af the outer extremity of a lateral arm B, a con- 
trol wheel is mounted for pivotal rotation about 
a fore-and-art axis B--B. The control wheel I, 
15 which acts on the ailerons 13, has a pinion 2 co- 
axial therewith which, through a chain 3, drives 
a double pinion 4. A chain § cormects the pinion 
4 to a pinion {} which, through a universal joint 
7, transmits the movement of rotation of the pin- 
20 ion 4 to a main control shaft {} journalled in bear- 
ings (not shown) supported on the aircraft 
frame. One of the axes of the universal joint 
coincides with axis A--A. 
A crank lever I{} extends from the shaît 8 and 
25 is connected by push-pull rods I | and 12 fo ailer- 
ons 3 through a bell-crank lever 4. The shaft 
8 ends towards the rear in a fork {}, fo which a 
lever {} is pivoted, about a transverse axJs C--C, 
by means of a cross-pin {}. On this lever 
30 is hinged a rod 7, the other end 8 of which in 
line with said axis C--C, is linked fo the arm 
of a bell-crank lever 2{}. The other arm 2 of 
said bell-crank lever 2{} is connected through a 
rod 22 to the rudder 23. The hinge connection 
35 between lever 6 and rod 7 ii ihown on a larger 
icale on Fig. 2. The lever 6 ends in a cylindri- 
cal part 24, on which a rotating sleeve 26 is 
mounted. The rod 17 ends in a connecting rota- 
tive part 26, the forked end 27 of which ïs pivoted 
40 on the sleeve 2{} about an axis D---D. The oppo- 
site end 2{} of the lever {} is linked to the piston 
rod 29 of a jack 30 pivotally attached fo a co!lar 
3! rigid with shaft $. The jack 3{} is put in 
operative or inoperative condition by means of a 
45 pedal 3', acting directly on the piston rod 32 of 
a toaster cylinder 33. In the hydraulic connec- 
tion 34 between the toaster cylinder 38 and the 
jack 3{} is provided a tank of liquid 3{}. 
When pedal 3' iæ hot actuated, the lever 6 
50 held in such a position, or example by means of 
a spring, hot shown, that its cylindrical part 
is dlsposed along the axis E--E on the shaft 
Rotation of this shaft does hOt lead then to a 
movement of the rod 7. Upon rotating the 
55 wheel , causing the warping of the ailerons 
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the rudder 2S remains locked in ifs neutral posi- 
tion, any reaction issuing from the rudder 
being applied on the lever J6 in a plane contain- 
ing the axis of rotation of this lever. 
If pedal 3 J' is actuated, the jack 38 pivots the 
lever 6 around .the axis C--C; the rear end of 
this lever moves along an arc of a circle and rod 
7 describes acone whose summit is the point 
6 and whose base is precisely limited by the arc 
of a circle above mentioned; merely by pushing 
on pedal 31', the wheel I being in ifs neutral 
position, no deflection of the rudder 23 occurs; 
on the contrary, if, simultaneously, the pedal 31' 
is depressed and the wheel Iis rotated out of ifs 
neutral position, the shaft 6 rotates around the 
axis EmE and the end of the lever l 6, which is 
the sleeve 25, rotates around said axis, point 
being thon moved, which results in the deflection 
of the rudder. Fig. 1 shows in full lines the posi- 
tion of the lever 6 and that of the rod 7 for 
the non-operative position of the pedal 31'; in 
dotted line is shown the position for the maxi- 
mum depression of the pedal and for the neutral 
position of the wheel . When, by pushing on 
the pedal 3', the rudder 23 ris conditioned to 
more with the ailerons 3, the angle of rotation 
of the wheel  causes a corresponding deflection 
of the rudder 23 whose magnitude depends on 
the degree of depression of the pedal. 
When apPlied fo aircraft with tricycle landing 
gears, the invention provides thus means for 
tablishing a mechanical connection between the 
control of the direction of the nose wheel and 
the control of the deflection of the ailerons 
In taxiing the pilot is thon able, af will, to con- 
trol the movements of the aircraft on the ground 
either by deflection of the ailerons or by pushing 
on the pedal thus controlling simultaneously by 
said deflection and by the orientation of the 
front wheel. 
Having now described rny invention, what 
claim is: 
1. In a control system for airplanes: ailerons; 
a rudder; a control member to operate the ailer- 
ons; a mechanical connection between said con- 
trol member and the ailerons, said mechanical 
connection including a rotating shaft, coupling 
means between the rudder and said rotating 
shaft, said coupling means comprising a lever, a 
cross-pin on said lever fo articulate if fo said 
shaft, and pedal-controlled means fo maintain 
part of said lever in the extension of the axis 
of said rotating shaft so as fo tender idle the 
interconnection between the control member and 
the rudder when the interlocking of the rudder 
te the ailerons is hot desirable. 
2. In a control system for airplanes: ailerons; 
a rudder; a control member fo operate the ailer- 
ons; a mechanical connection between said con- 
trol member and the ailerons, said mechanical 
connection including a rotating shaft; coupling 
means between the rudder and said rotating 
shaft, said coupling means comprising a lever 
pivoted on said shaft about an axis transverse fo 
the axis of said shaft; pedal-controlled hydraulic 
means fo maintain a branch of said lever in the 
extension of the axis of said rotating shaft so as 
fo tender idle the interconnection between the 
rudder and the control member when the inter- 
locking of the rudder fo the ailerons is hot desir- 
able; a bell-crank having two arms, connecting 
means betwen the rudder and one of said arms, 
a universally jointed linkage between the other 
afinand said branch of the lever. 
3. In a control system for airplanes: ailerons; 
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a rudder; a control member to operate the ailer- 
ons; a mechanical connection between said oper- 
ating member and the ailerons; said mechanical 
connection including a rotating shaft; coupling 
5 means between the rudder and said rotating 
shaft; said coupling means comprising-a lever, 
a cross-pin on said lever to articulate it to said 
rotating shaft and a linkage normally idly oper- 
ated by said lever from a point located in the 
10 axis of said rotating shaft; and means fo tilt 
said lever on its pivot pin over an angle deter- 
mining the adjustment of the interlocking of the 
rudder with the ailerons. 
4. In a control system for airplanes: ailerons; 
15 a rudder; a control member fo operate the ailer- 
ons; a mechanical connection between said oper- 
ating member and the ailerons, said mechanical 
connection including a rotating shaft; coupling 
means between the said mechanical connection 
20 and the rudder comprising a lever, a cross-pin 
on said lever to pivot it to said rotating shaft, 
means comprising an hydraulic jack fo maintain 
a branch of said lever in the extension of the axis 
of said rotating shaft, when the interlocking of 
25 the rudder to said operating member is hot de- 
sired and fo tilt the lever on ifs pivot pin over 
an angle determining the adjustment of the 
trlocking of the rudder fo the said operating 
member when this interlocking is desired. 
30 5. Control system according to claire 2, in 
which the connection between the universally 
jointed linkage and the other an of the bell- 
crank is on the pivoting axis of said lever when 
the rudder is in ifs raid-position. 
35 ô. In an aircraft control system, ailerons, 
rudder, a rst control member opeïable in either 
direction from a neutral position; transmission 
means from said control member to said ailer- 
ons; second transmission means from said con- 
40 trol member to said rudder comprising rigid 
variable-ratio transmission means variable from 
zero fo a maximum, a second control member 
operable in only one direction from ifs neutral 
position and third transmission means from said 
45 second control member fo said variable ratio 
transmission means adapted fo bring said vari- 
able ratio transmission means from ifs zero-ratio 
condition for the neutral position of said second 
control member gradually fo ifs maximum ratio 
50 condition for the maximum deviation of said sec- 
ond control member away from ifs neutral posi- 
tion. , 
V. Control system as in claire 6, wherein said 
variable ratio transmission means is irreversible. 
55 3. In a flight-control system for an airplane 
including an aileron af each wing-tip and a 
steering rudder: a shaft rotatable in either direc- 
tion, means for actuating said shat, flrst trans- 
mission means from said shaft to the ailerons for 
60 controlling their setting in either direction 
pending on the sense of rotation of the shaft, an 
arm mounted on one end of said shaft for pivot- 
ing movement about an axis transverse of the 
shaft, means for controlling the pivotal more- 
65 ment of said arm from a position of alignment 
with said shaft fo a position oî maximum devia- 
tion therefrom, and second transmission means 
from said arm fo the steering rudder. 
9. System as in claire 3, wherein said second 
70 transmission means comprise a link hinged, af 
one end fo said arm, and having its other end 
substantially in alignment with the pivoting axis 
of said arm when said actuating rneans is in 
neutral position. 
5 10. Flight-control system for an airplane coin- 
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prising ailerons, a rudder, a first actuating mem- 
ber operable in either direction îrom its neutral 
position, first transmission means from said 
member to the ailerons for setting the ailerons 
for rolling control, second transmission means 
derived from said first transmission means con- 
trolling the rudder and comprising a rigld vari- 
able-ratio transmission means adjustable from 
the zero value of the variable ratio, a second ac- 
tuating member independent from said first ac- 
tuatlng member and operatively connected to 
said variable-ratio transmission means to more 
in unison therewith ïrom a neutral position cor, 
responding to the neutral position oï said second 
actuating member to a maximum position cor- 
responding to the maximum ratio of transmis- 
sion. 
11. In a control system for an airplane includ- 
ing wing ailerons and a rudder: a main actuat- 
ing member operable in either direction from a 
neutral position, between said actuating member 
and said ailerons a transmission establishing an 
univocal correspondence between the positions 
of said actuating member and the positions of 
the ailerons, second transmission means between 
said main actuating member and the rudder 
comprising a rigid movable transmission element 
adapted according fo lts position fo introduce a 
variable ratio variable from a zero value, a con- 

trol member operable in a single direction from 
its neutral position, third transmission means 
from said control member fo said variable ratio 
transmission element establishing an univocal 
5 correspondence between the positions of said 
member and the positions oï said variable ratio 
transmission element, the neutral position of said 
control member corresponding to the zero-ratio 
position of the variable ratio transmission ele- 
10 ment. 
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